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General Experimental Procedures. All reactions were carried out under nitrogen with anhydrous solvents in flame-dried glassware, unless otherwise noted. All glycosylation reactions were performed in the presence of molecular sieves, which were flame-dried right before the reaction under high vacuum. Glycosylation solvents were dried using a solvent purification system and used directly without further drying. When methanol was used as acceptor in glycosylation, it is pre-dried by molecular sieve 3A. Donors and acceptors 16 and 17 were azeotropically evaporated with toluene to remove residue moisture just before glycosylation. Chemicals used were reagent grade as supplied except where noted. HPLC solvents were all HPLC grade as supplied. Analytical thin-layer chromatography was performed using silica gel 60 F254 glass plates. Flash column chromatography was performed on silica gel 60 (230-400 Mesh, EM Science). Compound spots were visualized by UV light (254 nm) and by staining with a yellow solution containing Ce(NH 4 ) 2 (NO 3 ) 6 (0.5 g) and (NH 4 ) 6 Mo 7 O 24 4H 2 O (24.0 g) in 6% H 2 SO 4 (500 mL). Flash column chromatography was performed on silica gel 60 (230-400 Mesh). NMR spectra were referenced using Me 4 Si (0 ppm), residual CHCl 
S7
General procedure for competitive glycosylation and HPLC measurements:
Two donors of interest (0.05 mmol each) were dried together with a reference compound (50 mg) under high vacuum overnight. They were then dissolved in anhydrous CH 2 Cl 2 (5 mL). Aliquots of this solution (1 mL each) were transferred to three pre-dried vials. The exact ratio of two donors in each vial was determined by HPLC analysis of an aliquot (10 μL) of the solution. Each vial was measured at least three times. Anhydrous MeOH (2.04 μL, 5 eq), acceptor 16 or acceptor 17 was then added to each vial followed by HPLC analyses were performed using a HP 1050 series HPLC system with a SUPELCO normal phase analytical HPLC column (25 cm * 4.6 mm ID) with hexanes and ethyl acetate elution system and UV detection at 270 nm.
For glycosylations using the p-TolSCl/AgOTf promoter system, all procedures are the same as above except that 0.5 M AgOTf solution in acetonitrile (40 μL) and p-TolSCl (1.5 μL) were added to each vial instead of NIS and TfOH.
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The absorbance increases in baselines of some chromatograms are due to change of solvent gradient. The peak areas were calculated with baseline correction. Therefore, the increases of baseline absorbance do not interfere with peak integrations. Figure S1 . Gal-Series 1a-1e with Methanol as the Acceptor in CH 2 Cl 2 (The RRV of building block 11 was set as 1). Figure S3 . GlcBn-Series 3a-3e with Methanol as the Acceptor in CH 2 Cl 2 (The RRV of building block 11 was set as 1). 
